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SECTION 1
1.5 DESIGN CHARTS, TABLES & CURVES
INDEX

CHARTS, TABLES AND CURVES:

E10

E1ll &

E12
E17

Eil8
E19
E20
E21

E39
E40A

E40B thru

E40E

E41A

&

E41B
Fl1 thru

F3é

Area of Reinforcement.

E11 Values of K n = 8.

E12 Values of K n = 10.

Strength Curves (Ru ve. p) for Grade 40 & 60
Reinforcement.

Strength Tables (Ru vs. p) for Grade 60
Reinforcement (2 sheets).

Rectangular Beams - Uorking Streas (Grade 40
& 60 Reinforcement) (4 sheetse).

Deflection Formulae.

Fixed End Moments.

Moments & Reactions -~ Cantilever Loada.

Moments & Reactions - Uniform Loads.

Influence Coef. - Mo. and Reaction 1, 2 &3
Spana.
Influence Coef. - Mo. and Reaction 4 Spans.

Steel Areas of Round Columna (Tied)
Ultimate Strength Concrete Design.

The charte below are distributed throughout the Bridge
Office or may be made readily available by the Development

Section.

CHARTS (11 X 17):

E8
E9
E13
El4
E15

El6

E42 thru

E44
E48
ES51
E52
E53
E54
E55
E56
E57

TABLES:

G1
G2
G3
o] |
G5

REVISED:

AUG.

Bending & Direct Stress - Round Tied Columns
Bending & Direct Stress - Round Tied Columns
Eccentrically Loaded Round Columns - Piers

8.
10.

n
n

Bending & Direct Stress -~ Rect. Tied Col. n = 10.
Bending & Direct Stress - Round Spiral Columns

n = 8.

Bending & Direct Stress - Round Spiral Columns

n = 10.
Moment Curves - 4 Span

Moment Curves - 3 Span (BPR Curves)

Influence Lines - Span (Fixed End Moments)
Influence Lines -
Influence Lines -
Influence Lines -
Influence Lines -
Influence lLines -
Influence Lines -

& 2 Span (Deflection)
Span (Deflection)
Span (Deflection)

e W

Moment Magnifier - Formulae

Eatimated Moment Magnifier 2°-6" Col. F’
Estimated Moment Magnifier 3'-0" Col. F'
Estimated Moment Magnifier 3'-6" Col. F°’
Eastimated Moment Magnifier 4'-0" Col. F’
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Span (Moment and Reaction)
Span (Moment and Reaction)
Span (Moment and Reaction)

3,000 psi
3,000 pei

3,000 psi

3,000 p=ai
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Ry, = M,/Pbd~ - (in.-Lbs./in”)

COEFFICIENT OF RESISTANCE

)

STRENGTH CURVES (R, vs. p) FOR GRADE 4O & 60 REINFORCEMENT

(RECTANGULAR SECTIONS WITH TENSION REINFORCEMENT ONLY)
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STRENGTH TABLES (Ru vs. p) FOR GRADE 60 RE INFORCEMENT

(RECTANGULAR AND SQUARE SECTIONS WITH TENSION REINFORCEMENT OQQY)

[f'c = 3,000 p.s.i.|

.  Ru ) P )| Ru P Ru p l_f_“__ P Ru P
D
20 0.0003 195 0.0034 365 0.0066 535 0.0101 705 0.0141
25 0.0004 200 0.0035 370 0.0067 540 0.0102 710 0.0142
30 0.0005 375 0.0068 545 0.0103 715 0.0143
35 | 0.0006 205 0.0036 380 0.0069 550 0.0105 720 0.0145
40 0.0007 210 0.0037 385 0.0070 5565 0.0106 725 0.0146
45 0.0008 215 0.0037 390 0.0071 560 0.0107 730 0.0147
50 0.0008 220 0.0038 395 0.0072 565 0.0108 735 0.0148
55 0.0009 225 0.0039 400 0.0073 570 0.,0109 740 0.0150
60 0.0010 230 0.0040 575 0.0110 745 0.0151
65 0.0011 235 0.0041 405 0.0074 580 0,0111 750 0.0152
70 0.0012 240 0.0042 410 0.0075 585 0.0112 755 0.0154
75 0.0013 245 0.0043 415 0.0076 590 0.0113 760 0.0155
80 0.0014 250 0.0044 420 0.0077 595 0.0115 765 0.0156
85 0.0014 255 0.0045 425 0.0078 600 0.0116 770 0.0158
a0 0.0015 260 0.0046 430 0.0079 775 0.0159
95 0.0016 265 0.0047 435 0.0080 605 0.0117%7 780 0.0160
100 0.0017 270 0.0048 440 0.0081 610 0.0118
275 0.0049 445 0,0082 615 0.0119
105 0.0018 280 0.0050 450 0.0083 620 0.0120
110 0.0019 285 0.0051 455 0.0084 625 0.0122
115 0.0020 290 0.0051 460 0.0085 630 0.0123
120 0.0020 295 0.0052 465 0.0086 635 00,0124
. 125 0.0021 300 0.0053 470 0.0087 640 0.0125
130 0.0022 475 0.0088 645 0.0126
135 0.0023 305 0.,0054 480 0,0089 650 0.0127
140 0.0024 310 0.0055 485 0.0090 655 0.0129
145 0.0025 315 0.0056 490 0.0092 660 0.0130
150 0.0026 320 0.0057 495 0.0093 665 0.0131
155 0.0027 325 0.0058 500 0.0094 670 0.0132
160 0.0028 330 0.0059 675 | 0.0133
165 0.0028 335 0.0060 505 0.0095 680 00,0135
170 0.0029 340 0.0061 510 0.0096 685 0.0136
175 0.0030 345 0.0062 515 0.0097 690 0.0137
180 0.0031 350 0.0063 520 0.0098 695 0.0138
185 0.0032 355 0.0064 525 0.0099 700 0.0140
190 0.0033 360 0.0065 530 0.,0100
Design Stresses:
Concrete f'c = 3,000 p.s.i.
Reinforcing Steel Py = 60,000 p.s.i.
Formulae:
Ru = Mu ¢+ (0.9 x b x d?) Ru units = (in.-1lbs./in.3)
As = 7&b x d) p]
Note: 1If Fy = 40,000 p.s.i.
. then As = [(b x d) (p x 1.5)]
REVISED JUNE 1982 SEC. 1.5 E18.1




STRENGTH TABLES (Ru vs. p) FOR GRADE 60 REINFORCEMENT
(RECTANGULAR AND SQUARE SECTIONS WITH TENSION REINFORCEMENT ONLY)

f'c = 4,000 p.s.ij

|

Ru p Ru P Ru p Ru o) Ru jo)
20 0.0003 230 0.0040 435 0.0078 640 0.0119 845 0.0165
25 0.0004 235 0.0041 440 0.0079 645 0.0120 850 0.0166
30 0.0005 240 0.0042 445 0.0080 650 0.0121 855 0.0167
35 0.0006 245 0.0042 450 0.0081 655 0.0122 860 0.0168
40 0.0007 250 0.0043 455 0.0082 660 0.0123 865 0.0170
45 0.0008 255 0.0044 460 0.0083 665 0.0125 870 0.0171
50 0.0008 260 0.0045 465 0.0084 670 0.0126 875 0.0172
55 0.0009 265 0.0046 470 0.0085 675 0.0127 880 0.0173
60 0.0010 270 0.0047 475 0.0086 680 0.0128 885 0.0174
65 0.0011 275 0.0048 480 0.0087 685 0.0129 890 0.0176
70 0.0012 280 0.0049 485 0.0088 690 0.0130 895 0.0177
75 0.0013 285 0.0050 490 0.0089 695 0.0131 900 0.0178
80 0.0013 290 0.0051 495 0.0090 700 0.0132
85 0.0014 295 0.0052 500 0.0091 905 0.0179
90 0.0015 300 0.0052 705 0.0133 910 0.0180
95 0.0016 505 0.0092 710 0.0134 915 0.0182
100 0.0017 305 0.0053 510 0.0093 715 0.0135 920 0.0183

310 0.0054 515 0.0094 720 0.0136 925 0.0184
105 0.0018 315 0.0055 520 0.0095 725 0.0138 930 0.0185
110 0.0019 320 0.0056 525 0.0096 730 0.0139 935 | 0.0187
115 0.0020 325 0.0057 530 0.0097 735 0.0140 240 0.0188
120 0.0020 330 0.0058 535 0.0098 740 0.0141 945 0.0189
125 0.0021 335 0.0059 540 0.0099 745 0.0142 950 0.0190
130 0.0022 340 0.0060 545 0.0100 750 0.0143 ||955 0.0192
135 0.0023 345 0.0061 550 0.0101 755 0.0144 960 0.0193
140 0.0024 350 0.0062 555 0.0102 760 0.0145 965 0.0194
145 0.0025 355 0.0063 560 0.0103 765 0.0146 970 0.0195
150 0.0026 360 0.0064 1565 0.0104 770 0.0148 975 0.0197
155 0.0027 365 0.0065 570 0.0105 775 0.0149 980 0.0198
160 0.0028 370 0.0065 575 0.0106 780 0.0150 985 0.0199
165 0.0028 375 0.0066 580 0.0107 785 0.0151 990 0.0200
170 0.0029 380 0.0067 585 0.0108 790 0.0152 995 0.0202
175 0.0030 385 0.0068 590 0.0109 795 0.0153 1000 | 0.0203
180 0.0031 390 0.0069 595 0.0110 800 0.0154
185 0.0032 395 0.0070 600 0.0111 1005 | 0.0204
190 0.0033 400 0.0071 805 0.0156 1010 | 0.0206
195 0.0033 605 0.0112 810 0.0157 1015 | 0.0207
200 0.0034 405 0.0072 610 0.0113 815 0.0158 1020 | 0.0208
205 0.0035 410 0.0073 615 0.0114 820 0.0159 1025 | 0.0210
210 0.0036 415 0.0074 620 0.0115 825 0.0160 1030 | 0.0211
215 0.0037 420 0.0075 625 0.0116 830 0.0161 1035 | 0.0212
220 0.0038 425 0.0076 630 0.0117 835 0.0162 1040 | 0.0214
225 0.0039 430 0.0077 635 0.0118 840 0.0164 AJ

Design Stresses:
Concrete f'c = 4,000 p.s.1i.
Reinforcing Steel Fy = 60,000 p.s.i. Note: If Fv =
40,000 p.s.i. then
Formulae: . 5 As = L(b x d) (p x 1.3)]
ig - ??b.x(gigpﬁ-b x d7) RU units = (in.-1bs./in.3)

REVISED JUNE 1982 SEC. 1.5 £E18.2




RECTANGULAR BEAMS
WORKING STRESS
(GRADE 40 REINFORCEMENT)

fg = 20000 psi

f'c = 4000 psi K = M p = Ag

n=8 baZ bd

P = % Reinforcement
K P K P K P K P
19 .0010 88 .0048 154 . 0086 218 .0124
21 .0011 a0 .0049 156 .0087 220 .0125
23 .0012 92 .0050 158 .0088 222 .0126
25 .0013 94 .0051 159 .0089% 223 .0127
27 .0014 a5 .0052 16l . 0090 225 .0128
29 .0015 97 . 0053 163 .0091 227 .0129
30 .0016 99 . 0054 165 . 0092 228 .0130
32 .0017 101 . 0055 166 . 0093 230 .0131
34 . 0018 102 . 0056 168 . 0094 232 .0132
36 .0019 104 .0057 170 . 0095 233 .0133
38 .0020 106 .0058 171 . 0096 235 .0134
40 .0021 108 . 0059 173 . 0097 237 .0135
41 .0022 109 .0060 175 .0098 238 .0136
43 . 0023 111 . 0061 176 . 0099 240 .0137
45 .0024 113 . 0062 178 .0100 242 .0138
47 . 0025 115 . 0063 180 .0101 243 .0139
49 . 0026 116 . 0064 182 .0102 245 .0140
51 . 0027 118 . 0065 183 .0103 247 .0141
52 . 0028 120 . 0066 185 .0104 248 .0142
54 .0029 122 . 0067 187 .0105 250 .0143
56 .0030 123 . 0068 188 .0106 252 .0144
58 .0031 125 . 0069 190 .0107 253 . 0145
60 . 0032 127 . 0070 192 .0108 255 .0146
61 .0033 129 .0071 193 .0109 257 .0147
63 . 0034 130 .0072 195 .0110 258 .0148
65 .0035 132 .0073 197 .0111 260 .0149
67 . 0036 134 .0074 198 .0112 262 .0150
69 .0037 135 . 0075 200 .0113 263 .0151
70 .0038 137 . 0076 202 .0114 265 . 0152
72 .0039 139 . 0077 203 .0115 266 .0153
74 .0040 141 .0078 205 .0116 268 .0154
76 .0041 142 .0079 207 L0117 270 . 0155
78 .0042 144 . 0080 208 .0118 271 .0156
79 .0043 146 . 0081 210 .0119 273 .0157
81 .0044 147 .0082 212 .0120 275 .0158
83 . 0045 149 . 0083 213 .0121
85 . 0046 151 .0084 215 .0122
87 . 0047 153 . 0085 217 .0123

JUNE 1982 SEC. 1.5 F19.1




RECTANGULAR BEAMS
WORKING STRESS
(GRADE 40 REINFORCEMENT)

fs = 20000 psi

f'c = 3000 psi K = - p = _Bs

n =10 ba? “pd

P = % Reinforcement
K P K P K P
19 .0010 86 .0047 149 . 0084
21 .0011 88 . 0048 151 . 0085
23 .0012 89 .0049 153 . 0086
25 .0013 91 . 0050 154 .0087
27 .0014 93 .0051 156 . 0088
28 .0015 94 . 0052 158 . 0089
30 .0016 96 . 0053 159 . 0090
32 .0017 98 . 0054 l6l . 0091
34 .0018 100 . 0055 163 . 0092
36 .001¢9 101 . 0056 l64 . 0093
38 . 0020 103 .0057 166 .0094
39 .0021 105 .0058 168 .0095
41 .0022 107 .0059 169 . 0096
43 .0023 108 .0060 171 . 0097
45 .0024 110 . 0061 173 . 0098
47 .0025 112 .0062 174 .00929
48 .0026 114 . 0063 176 .0100
50 .0027 115 .0064 178 .0101
52 .0028 117 . 0065 179 .0102
54 .0029 119 . 0066 181 .0103
56 .0030 120 . 0067 183 .0104
57 .0031 122 . 0068 184 .0105
5% .0032 124 .0069 186 .0106
61 .0033 126 .0070 188 .0107
63 .0034 127 .0071 189 .0108
65 . 0035 129 .0072 191 .0109
66 .0036 131 .0073 193 .0l1l10
68 .0037 132 . 0074 194 .0111
70 .0038 134 .0075 196 .0112
72 . 0039 136 .0076 198 .0113
73 .0040 137 .0077 199 .0114
75 .0041 139 .0078 201 .0115
77 .0042 141 . 0079 203 .0116
79 .0043 143 . 0080 204 .0117
80 . 0044 144 . 0081 206 . 0118
82 .0045 146 . 0082 208 .0119
84 .0046 - 148 .0083

JUNE 1982 SEC. L.5 EI9.2




RECTANGULAR BEAMS

WORKING STRESS (GRADE 60 REINFORCEMENT)

fs = 24000 psi M As

f'c Z 4000 psi K = 137 P =13
n -

P = % Reinforcement

K P K P K P K P
23 |.0010 112 |.0051 197 |.0092 280 ].0133
25 |.0011 114 {.0052 200 11,0093 282 1.0134
28 |,0012 117 |.0053 202 |.0094 284 1.0135
30 |.0013 119 |.0054 204 |.0095 286 |.0136
32 }.0014 121 |.0055 206 |.009%96 288 |[.0137
34 1.0015 123 [.0056 208 1.0097 290 |.0138
37 |.0016 125 |.0057 210 |.0098 292 }.0139
39 |.0017 127 {.0058 212 |.0099 294 }.0140
41 |.0018 129 |.0059 214 {.0100 296 |.0141
43 1.0019 131 (.0060 216 |.0101 298 {.0142
45 |.0020 133 |.00861 218 }.0102 300 {.0143
48 |.0021 135 |.0062 220 {.0103 302 |.0144
50 |.0022 138 |.0063 222 }.0104 304 |.0145
52 |.0023 140 ¢.0064 224 |.0105 306 [.0146
54 1.0024 142 |1.0065 226 |.0106 308 (.0147
56 |.0025 144 {.0066 228 |.D107 310 [.0148
59 |.0026 146 |.0067 230 (.0108 312 }.0149
61 |.0027 148 |.0068 232 |.0109 314 [.0150
.63 |.0028 150 |.0069 234 }.0110

65 |.0029 152 |.0070 236 [.0111

67 |.0030 154 |.0071 238 {.0112

69 |.0031 156 |.0072 240 |.0113

72 |.0032 158 |.0073 242 1.0114

74 |.0033 160 [.0074 244 1.0115

76 |.0034 163 |.0075 246 |.011le6

78 |.0035 165 |.0076 248 |.0117

80 1.0036 167 |.0077 250 |.0118

82 |.0037 169 |.0078 252 1.0119

85 |.0038 171 }.0079 254 1.0120

87 |.0039 173 1.0080 256 |.0121

89 |.0040 175 |.0081 258 (.0122

91 |.0041 177 1.0082 260 (.0123

93 1.0042 179 [.0083 262 |.0124

95 §.0043 181 |{.0084 264 |.0125

97 |.0044 183 |.0085 266 {.0126

100 |.0045 185 |.0086 268 |.0127

102 |.0046 187 {.0087 270 1.0128

104 {.0047 189 |.0088 272 1.0129

106 |.0048 191 |}.0089 274 }1.0130

108 1.0049 193 |.0090 276 1.0131

110 {.0050 195 {.0091 278 [.0132

JUNE 1982 SEC. 1.5 F190.3




RECTANGULAR BEAMS
WORKING STRESS

(GRADE 60 REINFORCEMENT X

f. = 24000 psi
£¥c = 3000 psi K=-M—2 P=]-iii
n =10 bd
P = % Reinforcement
K P K P K P K P
23 | .0010 111 | .0051 195 | .0092 277 | .0133
25 1] .0011 113 | .0052 197 | .0093 2791 .0134
27 | .0012 115 | .0053 199 | .0094 281 | .0135
30| .0013 118 | .0054 201 | .0095 283 | . 0136
32 | .0014 120 ] .0055 203 | .00%6 285 | .0137
34 | .0015 122 | .0056 205 | . 0097 286 | .0138
36 | .0016 124 | ,0057 207 | .0098 288 { .0139
391 .0017 126 | .0058 209 | .0099 2901 .0140
41 | .0018 1281 .0059 211 ] .0100 292 | .0141
43 1 .0019 130 { .0060 213 | .0101 294 | .0142
45 | ,0020 132 | .0061 215 | .0102 296 | .0143
47 | .0021 134 | .0062 217 1 .0103 298 | .0144
49 1 .0022 136 | .0063 219 | .0104 300 | .0145
52 | .0023 138 | .0064 221 | .0105 302 | .01l46
54 | .0024 140 | .0065 223 | .0106 304 | .0147
56 | .0025 142 | .0066 225 | .0107 306 | .0148
58 | .0026 144 | .0067 227 1.0108 308 | .0149
60 | .0027 l46 | .0068 229 1 .0109 310 (| .0150
62 | .0028 149 | .0069 231 | .01ll0
65 | .0029 151 | .0070 233 | .0111
67 | .0030 153 | .0071 235 | .0112
69 | .0031 155 | .0072 237 | .0113
71 | .0032 157 | .0073 239 | .0114
73 | .0033 159 | .0074 241 | . 0115
75 | .0034 161 | .0075 243 | .01l1le6
78 | .0035 163 | .0076 245 | . 0117
80 j .0036 165 | .0077 247 | .0118
82 | .0037 167 | .0078 249 | .0119
84 { ,0038 169 | .0079 251 {.0120
86 | .0039 171 | .0080 253 | .0121
88 | .0040 173 | .0081 255 | .0122
90 | .0041 175 | .0082 257 | .0123
92 | .0042 177 | .0083 259 | .0124
94 | .0043 179 | .0084 261 | .0125
97 | .0044 181 | .0085 263 | .0126
99 | .0045 183 | .0086 265 1.0127
101 {.0046 185 | .0087 267 | .0128
103 | .0047 187 § .0088 269 | .012¢9
105 {.0048 189 | .0089 271 {.0130
107 | .0049 191 | .0090 273 | .0131
102 | .0050 193 | .0091 275 | .0132
JUNE 1982 SEC. 1.5 E19.4




DEFLECTIONS

® .

|

L

Neg. Mornen?
e Supoor?

Ax=32E5 (£%x%)

Wher?r X= “Zd
= /S NEX

AX= 58757
Wherr X= ‘e/a

ax~H/5f"

Wher X=%%

- ~MEE
AX = e EF

Wher X E’f/a -

~-SMEL
X= g7z
Wher X=34/4

- 7N EE
AX= 728£7

Wher A4 a7‘v e
’S givery

A% =444 x. 328
A% =A%z x.625
A4%45=4%5x, 750
A43%=A%5x. 859
A5%4-A4%2 x 1015
4244442 5,988
A48 A%E x, 875
47%= A% x. 547

%

Urrform Lood

Ax=EZ (€22.0x%x°)
whers X*".’& - 342.

_ /O pr ¥
AX= 504 BET

Wher X=$a°2%

// er
AX~ 5777

wrer x= 45

o Sur®
AX= ZagEr

Wher 4 a7 &
S grvery
2%~ 4% x . 389
A%ar A6 x . 7725

445 442 x . 8690
A3% A%z x . 525

2= rf

E. f/ﬂ’
I=/m %

A* jnches ¥
wre */Ff

lv\(

il

£

Comc. Lood a7 &

Ax L (80%-ax?)

Wher X+ ‘.9:4 =3 ‘e.é
77 2E2
AX =75 Fr

Wher x«<s=24%
23 pef?
4X*" 5567

Whrer x=:2

.- b
AX=FEEF

Whern dao” ¢
/s grver
466 s A% x. 367
A%u=a%x.688
A4%5 < 4% x 8525
A345:4%0x. 867

)"M

g
Egqual Momenrts
@ both supporfs

When x = £
ax-- bt

£

| When 4 ee
/S given
2%0%f0% .75

P P
£-2q
1 )
1 ‘P
| X
Lol Cong. Looos
Wherm X > a

aorngd < (.€-a)

Wher Xea» 44_:
4

4dX= F5ET

Wher Xea=Ss

. Sl
AX= ;c5F7

Wher) /oods ore |

oF 4 points, dore

N7 4l
SBLEZ

A4~ x. 7275
Wher /oodls ore

ot & poimts, dare.|

- V-7 4
ELEEL

4 ‘eé'd Lo x, 869 :

Nore: ,
7o, egual loads

atf pornts witl
give Fxdarte

Yor one /road org. |-

Axs22 (atx-8x*-a%) |

[T TR LY A S S T O

.e/Vo/e.' In order fo obfarr A /r inches the answer
must be mulfiolied by Ftre corsfantiz® =/728.

REVISED AUG. 1975
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FIXED END MOMENTS

for girders with conslant moment of iner/ia.
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MOMENTS S REACTIONS OF CANTILEVERED

CONTINUOUS BEAMS FOR 6 SPANS

HE 1
box L L L L
Ry Rl-& R5 Rg R7
2 = SPAN " L.-- SPAN | 5 - SPAN 6 - SPAN ‘
ONE EQUAL| ONE |[EQUAL | ONE
u P" n P" 1" PN " PH 7" Pﬂ
-Px -Px | -Px | ~Px -Px
+Px +2Px |+15Px | +5Px |+56Px
L | 7 5 19 209
0 «Px | =4Px -Px -15Px
7 56 19 2
_ +2Px |+1Px | =Px |+4Px
7 56 19 209
+5Px | =Px
- -Px 0 19 | 209
— | — | -Px 0
Px 9Px 1P, 2LPx| p, 265Px
P*Er‘ PeZe= I P EZP P IoL | P 2000 P+7301.
=3Px -12Px | =90Pxd =30Px|=336Px =124 5Px
2L 7L 56L | 19L | 209L - 7%501' N
Px -6Px |+6Px | +24Px] +6Px | +90Px: +330Px
LL 15L 7L 56L | 19L "
-Px =6 , =2LPx
— 5T | B2 SgL. R3 200L
+Px ‘ +6Px
Ry {56 | B2 | Z09L
=Px
Ry 209L
REVISED APRIL 1973 SEC. 1.5




MOMENTS & REACTICNZ - Ul..FORM LOALCS

MOMENT COEFFICIENTS

1 2 .
'070"%75\‘./.?5/15-&"070

Jg(L W 3]3’51:

078-.. ,ﬂ‘\\ 06 __2 077 3 o 4 077 ® 06 /5,_\-.078
.., X - A - -, - - ™
£ N\ N\ T
2 3 4 5 6 7 _.078
'076")(_'5“’\-.106 s 077 ——— = 085 =085 =077 06 T

£ 37 N2 ~ ~7 v N ¥

Moments in continuous beams; supported ends; uniform load on all spans; spans all equal.
Coeflicients of («l*).

SHEAR COEFFICIENTS

1 2
ols 515 3fo
8 8 - 8
1 2 3
ol 615 sie 410
70 /0 /0 /0
1 2 3 4
oTw 715 3173 5117 nlo
28 28 28 28 28
1 2 3 4 s
olrs  23%20 smtwe 119178 20T23  isTo
EZ) 38 38 38 38 38
1 2 3 4 5 6
olesr 63155 49lsr s3%53 s/ Tea sstes wlo
/04 704 104 104 704 104 104
2 3 a 5 6 7
ofse esstrs e7t70 7217w #7172 20167 75%t85 s8lo
@2 /42 @2 42 42 /a2 %2 143

Shears in continuous heams; supported ends; uniform loads on all spans; spans all equal.
Coefficients of (wl).

PREVTSED NOV. 2 1068 [ SEC. 1.5 I ELOA I
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FICIENT

F‘

COE
|- SPAN FIXED ENCS
2 - SPANS SUPPORTED END3

INFLUENCE

asit

Mcmen+ at“M"

"]
0600
02E0
0£9°0
08670
08§37
or¥t
oLy’
opg ¥
0180
+
5
m a
6L 9
1%
= 2
ul

and
End Shear

End Reaction

unity.)

Load,

(Spans, 10 ft.

Moment over
Center Support

Inﬂuencg lines for one span, fixed ends.

coo’l

mr
7
=¥
it

-
N
©

NS n &y -
EEISEORRIEY
R L T W N S

h.h‘iu
3344
CCe0a0

Shear at

Center Suppor?

ELOB

Load, unity.)

SEC. 1.5

{(Spans, 10 ft.

T

Influence lines for two equal spans, supported ends.

REVISED NOV. & 1968
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INFLUENCE COEFFICIEENT

2 - SPANS FIXED ENDS

S0 0 L2000
09/°0 #20°0
%s (o} LPO O
% ‘0 L00
§29 0 $60°0
01 gor o
‘0 ollo
0r9 0 $60°0
Sop 0 1900
So¢ 0
089 0
SEL O
°c
§29°0
ogso
S/E0
09!/ 0
S§#00
4+
c
+ b s L
R v 8 F O
> 0 oo U O
[P I + 2 o il
a w QTN
+ 3 C @ C
v Yo o
E - 5t 25
2 Z o W L
= uj ]

30 S8 OSC T

=
=
o
e
c
T,
§
=

Influence linea for two equal spans, fixed ends.

LCO O
#2000
L¥0 O
2L0°0
»60°0
g0/ 0
o/ 0
60 0
/190 ¢

Center
Reaction
Shear at

+
L
[o
o
Q.
2

o
)

+
T
L

o

T OB F

|

(Spans, 10 ft. Load, unity.)

REVISED NOV. 8 1968
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INFLUENCE COEFFICIENTS
3~ SPANS SUPPCRTED ENDS

¢ "
9%0°0
g270
2070
2z 0
oszo |
ssz0|,
9520
2610
0
t
[ [
oz 0
o690
o8 Cr
osL 0
oop o}
ot ot
0890
0650
osF'c
e 9600
2960 6110
»0-/ gzr'o
000°/ sar9
2820 an:
szL0 7600
2/2°0 500
Pore ££0°0
]
L '3 b c
st 59 ot gp 5
83t = 58 ng c P
+ g6 °% o3 O+
E & ] Eo cot SBgE
ot & oty ] WwEO L @ §
2 - (3 L Q B¢ E
ERA c% o t Ea
O .Um = '—2 5 _.:’ E [
== il LD OC ﬁ 1)
c o= c
° 24 v
Wy

Infiuemes Limes for three equal spans, supported ends. (Spans, 10 ft. Load, unity.)
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3 - ZPANE FIXED ENDE
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B
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Support

at

Shear in Center Span
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Influence lines for three equal spans, fixed ends. (Spans, 10 ft. Load, anity.)
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4 - SPANS SHEAR

INFLUENCE COEFFICIENTS
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STEEL AREAS FOR ROUND COLUMNS (TIED)
ULTIMATE STRENGTH CONCRETE DESIGN
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NOTE: BEFORE ENTERING CHART. ALL APPLIED LOADS AND MOMENTS MUST BE
MULTIPLIED BY APPROPRIATE LOAD FACTORS AND, WHEN APPLICABLE. SLEND-
ERNESS EFFECTS INCLUDED.
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NOTE: BEFORE ENTERING CHART. ALL APPLIED LOADS AND MOMENTS MUST
BE MULTIPLIED BY APPROPRIATE LOAD FACTORS AND WHEN APPLICABLE,
SLENDERNESS EFFECTS INCLUDED.
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MOMENT MAGNIFIER

MOMENT MAGNIFIER ' S ' FOR COLUMN DESIGN:

The attached sheets are design aid tables for estimating
the moment magnifier for the design of columns.

The table for the correct column diameter is to be selected
firat.

kX = See Section 3.71 for Lu of columns 6'-0" or smaller
. diameter.

Bd = Sustained Load Factor

Bd = M(DL)
M(TOTAL)

Then give:

(a) Klu (€ft.)

"(b) Pul (kipa) = Pu (1 + Bd)
Find: '8" (Moment Magnifier)

The tables are based on Ec of 3,321 ksi for F'c = 3,000 psi
and Ec of 3,834 ksl for F'c = 4,000 psi concrete.

The formulae below are used to determine the following tables
only.

Ig = wR? klu > 22 & klu < 100
4 o ol

R = Radius of Column r = Radius of Gyration = .25 (Col.

Dia.)

(1+Bd) Pc = w2Eclg/2.5 = Pel Pc = Pci

(klu)2 1 + Bd
'S = 1 2 1.0

1 - Pu(1+Bd)
Pcl
Pu(1+Bd)

The tern @ Pcl in bent design is the average for all

columne. The largest value of [P (1+Bd)] may be used for a
conservative answver In selecting moment magnlfier instead of
average of columns.

A maximum value of 2.5 for moment magnifier is desirable
for efficiency of design. Increase column diameter to reduce
the magnifier, If necessary.

) Select F’'c = 4,000 pesi concrete for columna 6'-0" or
greater in diameter for the efficient use of concrete.

The tables are to be used to estimate the moment magnifier.

Actual computations are required for columns greater than 6'-6"
and are to be made from AASHTO design formulae.

NEU: AUG. 1986 SEC. 1.5 Gl




s MAN

Pc = Pcl/[1 + Bd]

MOMENT MAGNIFIER 'S*' 2'-6" COLUMN

9861

- DES

S°'1

F'c = 3,000 psl & Ec = 3,321 kai = (Pu x (1 + Bd))

200 | 250 350 | 400 { 450 | 500 700 | 750 | 800 | 850

- (£t) (Kips) B | 8 8 s | 8| & & | & 5 s
12 | 25,140 [1.01f1.01} 1.02| 1.02}
14 | 18,470 | I.02[ L.02| 1.03] 1.03]

16 | 14,141 | 1.02p1.03] £1.04]1.04] 1

18 | 11,173 [ 1.03{1.03 1.05] 1.05}
70 9,050 | L.03F1.04 1.06] 1.07
53 17,480 | 1.04} L. 05 1,06 L.07 L. 08l
24 6,285 1,05 L,06 1.09 1.0t
26 5,355 F1.068 1,07 1.0 I.10; .12
28 4,617 (1,041,088 1.1c81.321.14]
| 30 4,022 [1,08l ¥ .10] 1.1I41 1.7}
32 3,535 }1,091,11 1,16/ 1.19]
34 | 3,132 11.,10]1.13 1.1911.22
36 2,793 | 1.1111.15] 1,221 1.26]
38 2,007 (1.13131.17 1 1.25[ 1.30
40 2,263 r1.1481.19/1.23(1.28/1.34
42 2,052 [1.16/1,21]1 1.32] 1.39
_ 34 1,870 24 1 1,36] 1.44]
46 1,711 [1.20§1.26]1.3311.41]1.50]
48 1,571 .22 1.36811.47 1,571
50 1,448 | 5 1 1,53 1,65
52 1,339 1.2 1. 1.60| 1.74
54 1'241 1' e o '67.I'085‘
56 T, 152 {1.33 1. 1.76} 1.38
58 1,076 ( .36 1. T.872.13
60 1,006 11.40{1.5 1.99 2,32
62 942 | 1.44] 1.61 2.13] 2.54

Maximum kl, valuez62.5 that may be used on 2'-6" column.
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29861

*Dds

S°T

£9

Pc = Pel/[1 + Bd] MOMENT MAGNIFIER 'S’ 3'-0" COLUMN
F'c = 3,000 pali & Ec = 3,321 ksi Pul = (Pu x (1 + Bd))
P Pu Pu

pc; | 380 256 | B85 | B4 Uy 1585 | 586 [ 888 555|598
(Kips) 8 8 8 5 5 8 8 8 8 5
29,323 | 1,01 1.04 1.02]1.02/1.02{1.03 1.03/1.04{1.04(1,.04 1.05]1.05
23,169 | 1,02 1.03/1.04]1.04 (1.04[1,05[1,05[1,05 1,0611,06
18,767 | 1.02 1.04[1.04[1.04 1,05/1.06[1.06]1.06 1.07(1.08
15,510 | 1.03 1.03 1.04[1.05/1.05 1.06/1.07]/1.07/1.08 1.09]1.10
13,032 | 1.03 1,05[1.06[1.06 1.08/1.08[1,09][1.10 1,111,312
11,105 11,0 1.06[1.07[1.08 1.09[1.16[1.11(1.11]1.12(1.13]1,.14
9,575 | 1.05 1.07/1.08[1.09 1.,11(1.12]1.13[1.14 1.16[1.17
8,341 [1.05 1.08/1.09/1.10 1.1311.14101.15(1.16 1,18 (1,19
7,331 | 1.06 1.10]1.11]1.12 1.15/1.16]1,17[1.18 1.21[1.23
6,494 | 1.07 1.11{1.12]1.14 1.17(1.18(1.20(1.21 1.25(1.26 [1,28 |
5,792 | 1.08 1.12)1.14]1.16]1.17{1.1911.21]|1.2371,25 1,2901,31 [1,33
5,199 [1.09 1.14]1.16(1.18]1.20{1.22[1.24[1.26]1.28 3311.35 11,38
4,692 |1.10 1.14]1.16]1.18{1.2001.22]1.25]1.27[1.30(1.32 1.38]1.41 1,44
4,255 | 1.11 1.16/1.18{1.20][2.23}1.25]1.28(1,31]1,34[1,37 1,47 11,51
3,877 | 1.12 1.17/1.20011,23}1,25{1.28]1,31({1,35[1.38[1.42 1,54
3,548 [1.14 1,19/1.22[1.25/1.28}1.32]1.35(1.39(1.43]1.48]1. 1,62
3,268 | 1.156 1.2111.25{1.28]1.32}1.36]1.40[1.4411.49]1.54 1.71
3,003 [1.17 1.24f1.27[1.3111.35}1.40(1.45[1.50{1.55]1.61 1.82
2,776 | L.18 1.26|1.30{1.35|1.39}1,.45|1.50|1.56|1.63 (1,70 1.96
2,574 11.20 1,291 1.3371.38]1.4411.50]1.56[1.64 |1.71[1.80 2.12
2,394 [1,22] 1,3111.3701.4311.49]1.5611.63[1.7211.81[1.91 2.31
2,231 [1.24 1.34]1.4041.4711,.5411,6211,71{1,8111,9212,0512,19 2,55
2,085 | 1.26 1.38/1.45{1.52]1.60{1.70]1.80]1.922.0602.2112.3

1,953 [1.28 1.4111.49]/1.58{1.67{1,7811.91|2,0512.2212.41|2.64

1,833 1,31 1,45]1.54[1,6411,75{1,88(2.03[2,2012.4112,66

1,723 | 1,33 1,50/1.60/1,7111.8411,99]2,1712.38(2.64

1,623 [1.36 1,54[/1.66]/1.7911,94]2.1212.34]2.60

1,532 | 1.39 1.59/1,72]1.87]2.05 2.54

1,448 | 1.42 1.80|1.9712.19 2.79

1,377 [ I.45 1.88(2.09]2.34

Maximum kly value=75 that may be used on 3'-0" column.
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Pc = Pel/{1 + Bd] MOMENT MAGNIFIER 'S’ 3°-6" COLUMN
F'e = 3,000 psi & Ec = 3,321 ksl Pul = (Pu x (1 + Bd))
Bul [ pul ﬁl[f’ﬁl Tul [Bul | Pul [ Pul] Pul | Pul | Pul| Pul [ Ful [ Pul T Pul
Klu Pcy 400 | 450 | 500 {550 | 600 | 650 | 700 | 750 | 800 | 850 {900 [ 950 |1000/1050]{1100
(£t) | . (Rips) 5| 8 5 5 s s & s & s s t 8 | 8 [ s |
30 15,352 1.04 1.04 1.05 1.05( 1.06]| 1.06 1.9% 1.9% J..gg 1.g9 i.og_ 1.10 l17.1g 1 %1 1.{1‘
321 Y3,%61 [ 1.04 1.05 1.06 1.06f1.07]1.07|1.08/1,09 1.09/1.10]1,10 Til.1 2[1.13 ]
34 12:g30 1.04 1.0¢ 1.06 1.07| 1,08/ 1.08}1,09/1.10f1.10}1.11j1.221.1 i 13] %’.“M— . 15
36| 10,730 | 1.06 1.0§ 1.07 1.08] 1.00/1.09/1.10|1.3)| ¥1.12]1.13{1.14]1.14]1.15[L.16(1.17
38 9,630 | 1.06{1.07[1.08/1,09(1,10{1.11 1,13/ 1,1311,1411.1511.16{1.1711.18 |1,19
40 8,692 | 1.07/1.08/ 1,091,101 1.13(1,1211.1311.1411.1511.1611.1711.1913,20 10,22
42 7,884 | 1.08/1.09{1.10/1.11]2.12]2,13{1,15{1.16{1.17[1.18]1.19(1.2} ]1.22 1,23 i1.25
44 7,183 | 1.09/1.10|1.11]1.12|1.14|31.15]1.16]1.18|F.19(1.20 (1,22 (1.23[%.25 1.6 .28
46 6,572 | 1,10/ 1.1111.12[1.14]1.315[1.161.18[1.19/1.21[1.23 1,24 :
48 6,036 [1.10/1,12[1,1371,15[1.17}1.18(1.20/1.21}1.23[1.25 [1.27
50 5,563 | 1.11]1.13]1.35/1.16]1.18]1.20(1.22{1,24(1.26[1.281.30
52 5,143 [1,12{1.14[1.16]1.18/1.20§1.22}1,2411,26{},29(1,31 13,33
54 4f769 1.14[1.16/1.18[1.20(1.22]1.24|1.27(1.29 '&‘_.33.'2" 1"".33%'- .3
56 4,435 [1.1511.17121.1911,2211.2413.2611.29/1,3211,35 11,38 1,41
58 4,134 | 1.16 1.18 1.2111.2371,26/1.29[1.32/1.34]1,38]1.42[1.45
60" 3,863 [1.171.201.23(1.26[1.29/1.32[1,35/1.38/1.42/1.46]1.50
62 3,618 | 1,19 1.2 1,25/ 1,28/ 1,3111.35/1.38]1.42|1.46/1.51]1.55
64 3,395 | 1.20/ 1.23]| 1.27/1.30[1.34/1.38{1.42[1.46/1.5L[1.56/1.61|
66 3,193 [ 1,221,255/ 1,29/ 1.33/1.37/1.41!1,4611.51!3.56]1,6111,67
68 3,009 | 1,23/1.27/1.32/1.35/2.40/1.45[1.50/1.55{1.62]1,68]1.75
70 2,839 [1,25/1,29/1,34/1,38/1,43[1.49(1.54{1.6%|1,67]1.75[1.83
Te 2,683 [1.27/1.32/1.36[1.41[1.47 1.53'1.52_ 1.66[11.74]1.83[1.92
74 540 | 1.29 1.34] 1.39/3.45(1.51]1.5811.65]1.73|1.82]1.92|2.03]
76 408 1. 371 31,36 1.4211.48/1.55/1,63(1.7111.80(1.9012,0212.15
78 2,286 | 1.33(1.39 1.45/1.52/1.60/1.68{1.78(1.88/2.00[(2.13]2.29
80 2,173 | 3.360 1.42] 1,491,571 1,65] 1.75!1.85(1, 92| 2, 1112.27 2,45
82 2,068 | 1.3 45(1.52|1.6111,.711{1.8211,9412.07/2.23[2,42[2.64
84 1,971 41l ¥ .48/ 1,57|3,66] 1, 771,892,032, Y9} 2,36|2,60
86 To880 | T a4l L5z 1 il 1 72 T 8a[1 el 2 14l 2 a5 o8

Maximum kl,; value=87.5 that may be uzed on 3'-6" colum,
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Pec = Pecl1/[1 + Bd]

MOMENT MAGNIFIER °*§" 4'-0" COLUMN

F'c = 3,000 pei & Ec = 3,321 kal Pul = (Pu x (1 + Bd))
Pal [Bul | Pul | Pul | Pul | Pul —Sul | Pul | pul | Pul | Pul Pul | Pul | Pul | Pul
Klu Py 500 | 550 | 600 | 650 | 700 | 750 | 800 {850 | 900 950{1000{1050 (1100 {1150 |1200
(£t) | . (Xips) g'{ 8 8 s .8 5 8 8 B s 8 s g | & 8
40 14,828 |1.05/1.06/1.0671.07]1.07]1.08]1.08 1.09/1.09]1.10 1.1111.11 .12 j1.12}1.13
42 13,449 |1.06/1,06/1,07{1,07{1,08}1,09 1.00(1,10(1,11]1,311 11,121,213 1.13 1.14 [1.18
a4l 12,255 |1,06/1.,07/1.08}1.08({1.0911.10 1.101.11]1.1211.1211,1371.,14 0.15 11.13 1.16
46| 11,212 [1.07}1.08/1.08]1.091.10 1 11(1.1111.12(1.13]1.14J1.151.15 1.16 1.17[1.18
as| 10,297 | 1.07/1.08]1.09{1.10}1.11 1 12(1.12|1.13(1.14 [1.15 1.16]1.17 11.18 1.19(1.20
50 9,490 | 1.08|1.09|1.10(1.111.12(1.13 1 1471.15(1.16(1.17 |1.18 |1.39 1.20 j1.21 1.22
52 8,774 | 1.09 1.10d 1.13{1.13/1.1311.14/1,15! 1,16/ 1.17 I rell.0ol1.2%|1.23]1.2311,24
54 8,136 | 1.10 1.11 1.12{ 1.13[1.14[1.15/1.16 T 38 1-19[1.20(1.21]1.23]1.2411.25 1.27
56 7,565 | 1.10 1.12| 1,13[1,14]1.15/1.1611.1811,193 1.2011.22 (1.23[1.25(1.26 11.28 11.29
58 7,053 | 1.11[1.13[1.1411.15|1.17 1.18(1.19/1.21[1.22[1.24]1.25]1.2711.29 1.30 1.32
60 6. 590 | 1.12] 1.14[ 1.15[1.16{T1.1811.19 151(1.93|1.24|1.26[1.28(1.29[1.31}1.33 1.35
62 6.172 | 1.13/1.15/1.16]/1.18/1,19]1.21 1.331.24]1.26|1.281.30]1.32]1.34 i1.36 1.38
64 5,792 | 1.14[ 1.16[1.17[1.19;.1.21 1.23(1.25(|1.27|1.29]1.31]1.33]1.35)1.37 1.40 1.42
66 5. 446 | 1.15 T.17 L.10/ 1.,21[T.2211.24 T 37125 1.3 [1.33]1.36(1.38 1.4 1.43 [1.46
68 5,131 | 1.16]1.18/1.20{1.22]/1.24 1 56(1.29]1.31|1.33]1.36(1.39(1.41]1.44 11.47 1.50
70 2,842 | 1.17]1.19/1.22|1.24]1.26]1.28 1.31(1.33]1.36]1.39(1.42(1.45(1.481.51 1.55
72 7 577 | 1.18]1.21] 1.23[1.2511.28(1.31 1-3371.36|1.39]1.42 |1.45(1.4911.52 ]1.56 1.60
74 4 332 | 1.201.22/1.25/1.27{1.30/1,33}1.36 1.39(1,4211.4611.49(1,5311.57 [1.61 11.65
76 4,107 | 1.23{1,2411.2611.,29]1.3211.35 1.39(1.42(1.46]1.49(1,53(1.58]1.62[1.67 }1.72
78 3,900 | 1,22/1.25/1,28{1.3111.3411.38(1, 1.4511.49 2]1.5811.63 [1.67 [1.73 1.78
80 3,707 | 1.24[1.27[1.30]1,33]1.37(1.41 1 2511-49]1.53]1.5841.63]|1.68 1,74 ]1.80 1.86
82 3528 | 1.25]1.29(1.32(1.36]1.40(1.44 {48 11.521.57 |1.63 |1.68 [1.74 [1.80 [1.87 .94
B84 3,362 |1.27/1.30/1.34/1.38/1.42]1.47]1.51}1.57 1.6211.68 |1.74 |1.81 [1.88 [1.96.12.04
86 7,708 [1.29]1.32/1,36/1,41]1,45]1,50]11,5511.61 1.6711.7311.80]1.88 1,96 2,05 12,
88 3,064 | 1,30(1.34[1,39}1.43/1.4811.54]1.60 1.66/1.72(1.80 [1.,8711.96 2.05 2.16 12.27
50 3.929 [ 1.32]1.37(1.41;1.46]1.5211.53 LT 711,78 ]1.86 [1.95 [2.05 [2.16 |2.23 7. 41
92 > 803 |1.34(1.39(1.44| 1.5Q 1.55 1,62 1.69 1.76 1.85] 1,94| 2.04] 2,15/2.28]2.4212.57
94 5 eps |1.36(1.41(1.47 [1.5311.5911.66 1.74 1.83 1.92 2,02]2.1412,27|2.41/2.58
96 5 c7a [1.36(1.44 [1.50 |1.56 11.64 11.71 11.80 .89 |2,00 | 2.12| 2,.25{2.40]2.57
98 2270 |1.41|1.47|1.53 (1.6011.68 | 1.77 1.86| 1.97 2.09 2.22] 2,37 2.55
100 2.372 |1.4311.50]1.57 |1.64 [1.73 187 [1.93 P.05 | 2.18] 2.34]| 2.51

Maximum k1l,,

value=100 that may be used on 4'-0" column.
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Pc = Pcl/{1 + Bd) MOMENT MAGNIFIER 'S’ 4'-6" COLUMN
F'c 3,000 pasi & Ec 3,321 kai Pul = (Pu x (1 + Bd))
Pul Pul | Pul | pul | Pul Pul
Pcy 700 1000 1150 {1200{1250 1300 1400
{Kips) s g 5 8 5 8 8 ' 5
15,201 [ 1.07]. 1.08 1.09 1.10 1.12(1.13(1.131.14 1.15
14,054 [73.08 1.09 1.10 1.11 114111511315 17
13,032 | 1,08 1,10 1,1171.1211.12 1.1411.1511.16 11.17 .18
12,118 [1.09 1.10 1,1211.1311,13 1.16J1.1611,17 11,18 1.20 |
11,296 | 1.10 1.11 1.1311.14]1,14] 1.1711.1811.19]1,20 1,22
10,556 [ 1.0/ 1.11[1.12 11,14[1,151{1,16 1,181,191 .20 (1 1.23
9,886 | 1.11 1.13 1.15[(1.16(1.17 1.20]1.2141.22 [1.23 1,25
2L278 1l.12 1.14 1.1611.17(1.18 1.2211.23 1.24 11.25 27
8.724 11.13 1.15 1.1711.1811.20 1.2311,241),26 11,27 1.30
8,219 [1.14 1.16 1.19]1.20(1.21 1.25[1.26 (1,281 1,32
7,756 | 1.15 1,17 1.2011.21(1.23 1.25(1.27 [1.281.30 1 1.35
7,331 |1.16 1.18 1.21]1.23]1.24 1.2901,31]1.32 1 1.38
6,940 | 1.17 1.20 1.23]1.24[1.26 .29{1.31[1.3301.35 1 1.40
6.579 (1.8 1.21 1.2611.28 1.3311.3511.37 11 1.44
6.246_ | 1.19 1.22 1.26(1.2811.30 1.36§1.38[1.40{1.42 | 1.47
5,938 [1.20 1.24 1.30{1.32 1.3811.41]1,431 1.51
5,652 | 1.2111.23/1.25/1.27 1.3217,34 .39]1,4111,4411.46 1 1,55
5,386 | 1.23[1.25[1.27/1.29 1.34[1.36 1.44[1,47(1.50]1 1,59
5,138 [1.24]1.26/1.29(1.31 1.36/1.39 1.4711.50[1.53:[1 1.64
4,907 11.26/1.28/1.30]/1.33 1.38{1.41 1.50[1.5411.57 11 1.69
4,692 [1,27/1,3001,32]1,.35 1.41]1.44 1.5411.58[1,61 01 1,24
4,490 [1,29/1,3171,34(1,.37 1.4311,47 1,5811.6211.66J1,71 1.80
4,301 11.30/1.33/1.36/1.39 1.46[1.50 1.,621.66[1,7111.76 1,87
4,123 [1,32171,35[1,38[1,42 1.49]1,53 1.66 11,71 11,76 1.94
3,957 11.34]1.37[1.41]1.44] 1.52/1,57 1.7141.76 [1.82:]1.88 12,02
3,800 |1.36|1,3911.43]1.,47( 1.56[1.60 1.76 [1.8211.89'11.96 A1
3,653 |1.38/1.,42|1.46[/1,50] 1.5911,64 l.82]1,88]1,.96 [2,03
3,514 |1,4001.44]11,48[1.53( 1.63/1,69F 1,88 11,9512,.03 I2, -%:%%ﬂ%:%%:
3,382 11,42/1,4711,51[1.56[ 1.6711, 737 11,94 12,02 1211 12,22 P,33 12,4
3,258 11.44[1.49/1.54(1.59 71]1.78 2,02 12,11 12.21 ]2.: 2.59
3,141 [1.47{1.52[1.57]1.63] i1.76]1.83 2.1072.2012.32 ]2
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Pc = Pcl/[1 + Bd]
F'c = 3,000 pal & Ec = 3,321 ksi

MOMENT MAGNIFIER 'S’ 4'-6" COLUMN (CON'T.)
= (Pu x (1 + Bd))

Pul

Maximum kl, value=112.5 that may be used on 4'-6" column.

Pul [ pul | Pul | pul | pul' T Pul | Pul | Pul Pul | pul | Pul | Pul | Pul | Pul | Pul
Klu Pcy 700 |750 |800 (850 {900 | 9501000 1050|1100 [1150 |1200{1250}1300 [1350 |1400
(£t) | . (Rips) 8| 8B 8 8 B 8 8 B B 8 s B 8 8 -]
112 3,030 |1.49]1.55]/1.61]1.67]1.74{1.81]1.89 (1 98 {2,08 [2,18 .30 |2.44 2,58




Pec =

Pcl/[1 + Bd)

MOMENT MAGNIFIER 'S’ 5'-0" COLUMN

DNV :MEN
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F'¢c = 3,000 pai & 3,321 ksai Pul (Pu x (1 + Bd))
Pul | Pul | Pul | pPul Pul [ Pul [ Pul| Pul | Pul | Pul | Pul | pul | Pul | Pul
Klu 400 | 500 | 600 | 700 900 |1000|1100]/1200|1300 |1400 (1500 {1600 |1700 [1800
(ft) | 8 5 s 8 s 8 8 8 s s 5 & s
60 1.04{1.05/1.06/1.07 1.09/1.10]1.1111.221.231,14(1.15]1.17 [1.18 1.19
62 1,04[1,05/1,06{1,07 1,09/1,10(1.12[1,13|1,14|1,15/1.17 |1.18 |1.19 |1.21
64 1,04/1,05/1.06j1.08 1.10{1.11]1.13]1.14[1.151{1.16(1.18 1. 19 |1.21 [1.22
66 1.04/1.06/1.07/1.08 1.11(1.12]1.13[1.15[1.16(1.18]1.19[1.2T |1.22 1.24
68 1.05{1.0611.07/1.09 1.111.13]1.14]1.16]1.17{1.19]1.21 [1.22 |1.24 [1.26
70 1,05/ 1,06/ 1,0811,009 1.12]1,1411,15[1,.17]1,1011.20[1.22 {1.24 |1.26 |1.28
. B A B
72 1.05/1.07/1.08[1.10 1,13(1.15/1.16{1.18{1.2011.22[1.24 1.26 |1.28 [1.30
74 1.06/1.07/1.09{1.10 1.14]1,36(1.17[1. 791,21 |1.231.25 [1.28 |[I.30 [L.32
76 1,06/ 1,08/ 1.09/1.11 1,15(1.17]1.19]1.21]1.231.25]1.27 |1.30 |1.32|1.34
78 1.06/1.08/1,10[1.12 1.16/1,1811,20[1.22(1.24|1.27|1.29(1.32 |1.34 [1.37
80 1.07, 1,09 1,10/1.12 1.77]1.19(1.21[1.23(1.26|1.28[1.31(1.34 [I.37 [1.40
82 1.07/1.09/1.1111.13 1.18/1,2001.22[1.25(1.27(1.30]1.33 |1.36 [1.39|1.43
84 1.07/1.10/1.12]1.14 1.19]1.21[1.2411.26(1.25(1.32|1.35 [L.39 [1.472 |1.4¢%
86 1,08/1,310/ 1,12[1,15 1,2011,22[1.25/1.28]1,31]1.34[1.38(1.41(1.45 [1.45
88 1.08/1.11/1,13[1.15 1,21/1,2411,27[1.30]1.33[1.36[1.40(1.44]1.4811.52
90 1,091,111 1,14]/1,16 1,22/1.25(1.28{1.32(1,35]1.39[1.43[1.47]1.51 1,56
92 1,09/ 1,12[1,14][1,17 1.2311.26]1.30]1.33(1.37(1.41]1.46[1.5011.55 [1.60
94 1,10{1,12;1,15/1,18 1,24(1.2811,3211,35[1.40/1.44[1.49[1.54[1.59[1.65
96 1.10/1.13/1.16/1,19 1.26(1,29/1.33{1.38]1.42{1.47[1.52[1.57 [1.63 [1.69
98 1.10/1.13[1.17/1.20 1.27/1,3171.35[/1.40{1.44[1.50[1.55]1.6111.67 [1.74
100 1,131,314/ 1,17[1,21 1.29[1.33[1.37[1.42]1.47]1.53]1.59]1.651{1.72 |1.80
102 1,11/1.35/1.18{1,22 1.30/1,.35[1,39/1,44(2,50[1,56]1.63]1,70(1.77[1.86
104 1,12/ 1,15/ 1.19{1,23 1,3211.3611,42/31,47{1.53(1.60]/1.67]1.7411.83]1.92
106 l1.12/1.16/1.20/1,2411,28/1.33(2.3811.44[1.5011.5611.63]1,.7111.8011,89]1,99
108 1,131,371 1.21/1.25/1.30[1 1.46|1.53!11.60({1.67[1.76}1.85[1.96 [2,07
110 1,14/1.18/1,2211.26/1.31 1.49]1.56]1,631,7211,81 (1,91 [2,0312,16
iiﬁ ‘%&%ii%fis 1.23/1,28/1,33 1,52]1.59]1.67(1,76[1.87[1.98 12,11 |2,26
.15 91.24[1.29 1.5411.6311.71[2.8 312,05 12.2012.36
116 1.15/ 1,20/ 1,25[1.30 11.57]1.66 1.76'%[57”1?%@‘%f1§'3?§§ 2.48
118 1.16/ 1.21]1.26] 1.32[1.38 1.61[1.70]/1.81|1.93|2.0612.22-12.40 [2.62
120 1.1711.22[1.27[1.33[1.40 1.64]1.74|1.86(1.99(2.1412.32 |2.52
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MOMENT MAGNIFIER 'S’® 5'-0" COLUMN (CON'T.)
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69

= 3,000 pal & Ec 3,321 kai Pul = (Pu x (1 + Bd))

Pul | Pul Pul pul Pul
Klu Pcy 500 | 600 900 1300 1700
(£t) (Kips) 8 B 8 5 8
122 3,892 1,22/ 1.28/1,3 1,49 1,91 2.66
124 3,767 1.2311.29 1.52 1.97

Maximum k1, values125 that may be used on 5'-0" column.
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Pc = Pcl/{1 + Bd] MOMENT MAGNIFIER 'S’ 5'-6" COLUMN
F'c = 3,000 psi & Ec = 3,321 ksei Pul = (Pu x (1 + Bd))
Pul | Pul [ Pul [Pul | Pul [Pul TPul | Pul | Pul | Pul | Pul | Pul | Pul | Pul | Pul
Klu Pcy 800 | 900 | 1000{1100i 1200{1300]1400/1500{ 1600|1700 |1800{1900 |2000 |2100 |2200
(£t) | (Rips) g 8 s 8 s s [ ] ] s 8 8 8 s ]
20 ) 17,307 [1.07/1.08/1,09/1.10[1.10{1,1241,13/1,14[1.15/[1.16]3.37]1.10]2.2013,21 1,22
72 16,359 11.08/1,09 1.10{1.11]1,12]1,13(1,34¢1,15[2.1611.1711.1911.2011.2111.22 I1.24
74 15,486 [1.08{1.09)1,10{1.11[1.12]1.14(1.15[1.16[1.17([1.19(1.2011.21 |1.23 [1.24 1.25
76 14,682 1.08/1.10[1.1111.12]1.13]1.14(1.16(1.17[1.18([1.201.2111.23 [1.24 [1.26 11.27
78 13,939 11.09/1.10(1,1171,1311.1411,15/1.17(1.1811.2001.2111.2313.2al1.2e 1. 5711 29
80 13,250 1.09/1.13/1.,12/1,13/1.15[1.16]1.18]1.19[1.21]1,22[3,24]1,26]1.27 [1.29 [1.31
82 12,612 1.10/1.12/1,13/1.14)1.16/1.17{21,19(1.20/1,22(1,24(1,2641,27 01,291,331 [1.33
84 12,019 |1.11/1,12/1,33/1,15(31,17[1,18]1,20(2,2211,23(1,2511,27(1.2911.31(1.33 [1.35
86 11,466 !1,1111,13/1,14/1,16/1.28(131.1911,23111.23711.2511.2711.2911.3111.3311.35 11.38
88 10,951 1.1211,13/1,15{1,17:1,319/1,20(1,22(1.24!1,26!1.281,31/1,3301.3511.3811 40
90 | 10,470 Jo12/21,14!1.16/1.18(1.20/1,2211.241(1.2611.28(1.3011.331i1.3511.38[1.401.4
92 | 10,019 [21,3311,15(1,1711,1911.21i1.23!/1.2511.27/1.3011.32[1.35/1.37[1.401.43[1.4¢ |
94 9,597 1.14/1.15{1.17]1.20[1,22]1.24(1.26(1.29(1,3111.34(1.37(1.39(1.42 [1.45 [1.49
95 9,202 1.14]1.76]1.18]1T.2T({T1.23(1.25[1.28(1.30]1.33]1.36]1.39|1.42 [1.45 |1.48 [1.52
98 8,830 ]1.15/1.17]1.19/1.22[1.24]|1.27][1.29]1.33[1.35/1.38(1.41]1.44 |1.48 [1.51 [1.55
100 8,480 11.16/1.18/1.20/1.23]1,25]1.28(1.31]1.34(1.37/2.40(1.44[1,47|1.51 {1.55 |1.59
102 8,151 |1.1a/1.19/1,21(1.2411.27/1.3011,.3311.3611.3911.42[1.4611 5011 5411 58 1 &=
104 7,841 1.17/1.20{1.22]/1.25]1.28[1,3111.34(1.38[1.42(1.45(1.49/1.531.57 [1.62 [1.67
106 7,547 1.,18/1,2111,2311,2611.,29]1,33/1.36/1.4011.4311.47/1.52[1.5611.6111.66 11.71
108 7,270 1,19/1,21/1,24/1,2811,3111,34(1,38(1.,42/1.46[1.50/1.5511.6011.65 11.70 1.76
110 7,009 11,19/1,22!1,26[(1,2911,32/1.3611.4011.44[1.48]1.5311.5811.63 J1.69 11.75 11.81
iii g.;go 1.20/1,23/1,2711,30[1,.34(1.38[2.4211,46]1.5111.5611.6111.6711.7311.80 1.87
,525 1.21/11.25/1.2811,32/1.36/1,40(1,44(1,49] 411,5911,6541,7111.78 11.85 11,93
1716 6,302 1.22)1.26]1,29]1.33(1.37]1.42[1.46 [1.52]1.5711.63]1.60(1. 76 1.831.01 [1.99
118 6,090 }1,23/1,27/1,31/1,35}1,39{1,44/1.49(1,54[1,60/1.6611,73(1,8011.88[1.97 12,07
[ 120 2.889 11.,2411.28/1,3211.36/1.41]1.46[1,51]1.57(1.63[1.70]1.78[1.85 |1.94 [2.04 [2.14
122 5,698 1.25/1.29/1.33/1.38]1.43([1.48|1.54/1.60(1.67 1.7411.8211.91 {2.00 [2.11
124 5,515 1.26]1.30[/1.35[1.4011.45]1,51[1.57]1.64|1.7L]1.79]1.8711.97 |2.07 [2.19.
5,342 1.2711.32[1.3711.4211.4711. 1,60/1.67]1.75]1.83(1.93]2.03 [2.15 2,28
2,176 11.28¢(1,33/1,38/1,4411.50{1.56]1.63(1.71]1.79]1.88]1,992.10 [2.23 |2.38
5,018 1,29/1.34/1.40}1,46]1.5211.59[1.661.75]1.84 1.-94 12,05 2.18.]2.32 12.49.
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Pe = Pcl/[1 + Bd] ‘ MOMENT MAGNIFIER °'S®' 5'-6" COLUMN (CON'T.)
F'c = 3,000 pei & Ec = 3,321 ksi Pul = (Pu x (1 + Bd))

Pl T Pal T Bal [Bul [ Pul [ Pul | pul [ Pul | Pul | Pul | Pul | Pul | Pul | Pul | Pul
Klu Pcy 800 | 900 | 1000]|1100]|1200]/1300{1400{1500/1600{1700{1800|1900 [ 2000]2100|2200
(£t) | .. (Rips) s'| s-| 8 s | s | s 8| 8 8 s | s 8 s | 8 g
132 4,867 1.31/1.36] 1.42|1.48/1.5411.62}1.70/1.79]1,89}2,0012,1212,2612.42 12,61
134 4,723 1.32[1.37/1,43/1.50(1.57/1,65/1.73(1.83/1.9412.06 2.2012.35]2.53
136 4,585 1,3311.391.45|1.52 1.6011.68]1.7711.88{1.99]2.1312.28]2.45 2,65

Maximum k1, value=137.5 that may be used on 5'-6" column,
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daximum kluy value=150 that may be used on‘

Pec = Pecl/[1 + Bd) MOMENT MAGNIFIER 'S' 6'-0" COLUMN
F'c = 4,000 psi & Ec = 3,834 ksi Pul = (Pu x (1 + Bd))

Pul ['Pul T PAI T Pul [ Pul [ Pul | Pul | Bul | Pul | Pul | Bul | Pul T Bul Pul | Pul
Klu Pcy 11200 [1300 1400 1500 ﬁsoo 1700{1800{1900{ 2000{2100]2200 (2300 {2400 [2500 |2600

(£t) | (Kips) s'| 8 5 8 5 s 8 8 8 s 5 5 > s 8
90 1 17,118 | 1.11}1.12/1.13/1.14/1.15[1.17(1.18[1.19|1.20]|1.21 1.2211.241.251.26 [1.28
92 | 16,382 | 1.12[1.13[1.14[T.15/1.16]1.1771.19/1.50 1.2141,2211.24[1,25]1.26[1.281(1.29
94 | 15,693 [ T.12[1.13(1.15/1.16{1.17[1.18(1.20 1.21]11.2211.2441,25{1.26/1.281.29(1.31
96 | 15,046 | 1.13/1,14''1.315/1.17/1.18/1.19 1,2111,2211,2311,25[1,26/1.2811,.30][1.31[1.33
98 | 14,438 | 1.13[1.15/1.16/1.17[1.19/1.20]1.22 1.23]11.25/1,26{1.28{1.29[1.31[1.33]1.35
100 | 13,866 | 1.14[1.15/1.17]1.18/1.20[1.211.53]1 24 1.26]1.28]1.29]3.31 7,33 |1.35[1.37
102 | 13,328 | 1.15/1.16| 1,181.19/1.21|1.22|1.24]1.2¢ 1.27]1.2911.31/1.33J1.35[1.37[1.39
104 | 12,820 | 1.15/ 2,17 1.18[1.20|1.22(1.23/1.35/1.27 1.2911.31(1,.32}1.34]1.37(1.39 [1.41
106 | 12,341 [ 1.16/1.18/1.19/1.21 1.2311.25/1.26]1.28]1,30{1.32]1,34]1,3611.38]1.41 1,43 ]
108 ; 11,888 | 1.17/1.191.20]1.22[1.24/2.26/1.28]1.30 1.32]1.34(1.36]1.38[1.41(1.43 1. 45
110 | ‘11,459 | 1.18/1.19 1.21[1.23]1,25/1.27[1.29 1.3111.33]1.35/1.38/1.401.43 [1.45 |1.48 |
112 | 11,054 |1,18 1.20/1.22[1.24|1,26/1.28/1.30 1,3311,3511,3711.4011,4211,4511,4811.51
114 | 10,669 |1.191.23[1.23[1.25/1.27]1.29 1.3211.3411.3712.3911.42{1.441.48[1.50[1,53 |
116 | 10,305 | 1.20(1.22/1,24/1.26/1 29 1,3111,3311,36/1.38[1,4111,44]1,47(1,50]1.53 11.56
118 2,958 |1.21/1.231.25[1.27[1.30/1.32[1.35[/1.371.40|1. 431 4€|1 49 1.53]1.56 [1.59
120 9,629 | 1,22 1.24/1,26/1.29/1.3111.34]/1.36/1.39 1.42)11.45]1.48/1.52]1.55(1.59(1.63
122 3,316 | 1,231 1.25[ 1,57/ 1.30]1.33]/1.35/1.38|1.4111 a2 1.47]1.51]1.54[1.58 [1.62 [1.66
124 9,018 | 1.23]1,26] 1.28/1.31[1.34]1.37]1.40]1.43]1.4¢ 1.50(1.53/1.57[1.6111.66 |1.70
126 8,734 [1.24[1.2771.30[1.33[1.35(1.39/1.42|1.45 1.49]11.52[1.56(1.60[1.65[1.69 (1. 74
128 8,463 | 1.25[1.28/1.31[1.34]1.37|1.40[1.44(1.27 1.51{1.55(1.59(1.63(1.68[1.73 1. 78
130 8,205 [ 1.26/1,291,32[1.35/1.39/1.42 1,4611,49/1,53/1,58/1,62(1,6711,72[1.77{1.83
132 7,958 1 1.27(1.30/1.34]1.37[1.40|1.44]1.48 1,52;1,56]1,611,65/1,70[1.76 1,81 |1.88
134 | 7,722 [1.29[1.32[1.35/1.38/1.42(1.46 1.5011.54/1,59({1,641.69]1.74(1.80[1.86 |1.93
136 7,497 [ 1.30[/1.33[(1.36]1.40/1.44|1.48|1.53 1.57[1.62]1.67(1.72(1.78|1.84 |1.91[1.98
| 138 | 7,281 |1.31/1.34/1.38/1.42[1.46/1.50 1.55/1.59/1.65{1.70[1.76/1.82(1.89[1.96 [2.04
140 7,074 1 1.32/ 1,36 1.39[1.43[1.48/1.52[1.57 1.62]1,68]1.7411.80(1.8711.94 12.02 |2.1T
142 6,877 11.33/1.37/1.41[1.45/1.50{1.56]/1.60]/1.65|1.71 1.77]1.84(1.92[1.99(2.0812.17
1?4 6,687 | 1.34]1.38 1,43]1.47]1.52|1.57]1.62]1.68/1.75 1.81{1.89(1.97/2.05 [2.15 |2.25
146 6,505 1 1.36/1.401,44|1.49]1,54 1,60/1.65/1.72/1,78[1,86/1,93(2.02]2.11]2.21 }2.33
148 6,330 { 1.37/1.42[1.46/1.512/1.57(1.62 1.68_;,75'if82 1.90/1.99[2.08]2.18|2.29 [2.42
150 6,163 | 1,39 1,431 1.48/1.53[1.59/1.65 1.7211,79(1,86]1,95[2,04[2.14 512.3812,52
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Pc = Pcl/[{1 + Bd]} MOMENT MAGNIFIER 'S’ 6'-6" COLUMN
F'c = 4,000 pgi & Ec = 3,834 ksi Pul = (Pu x (1 + Bd))

Pul | Pul | Pul [ Pul | Pul [ Pul | Pul [ Pul| Pul [ Pul [ Pul | Pul { Pul | Pul | Pul
Klu Pcy 1600{1700|1800 {1900 |2000 {2100 {2200 | 2300{2400 |2500|2600|2700 {2800 |2900 |3000
(ft) (Kips) s ) 2} 5 s 5 5 8 5 S 5] 5 b3} 8 s
100 19,0098 1.1411.1511.,16!1.17{1.18{1.19/1.2041.21(1.221{1.23(1.2441.25 1.26 00..28 01.29
102 18,357 1.14(1.15(1,16{1,1711.18{1,201},231 {1,2211,231/1,24 131,251,27 1,28 1.29 1,30
104 17,658 1.1511.16{1.1711.1813..19(1.2011.2211.23(1.24(1.25{1.2711,28 1.29 [1.31 [1,32
106 16,998 1.1641,17:1.1811.191]1.20(1.21!1.23{1.24(1.25(1.2711.281.29 1.31 .32 .34
108 16,374 1.1611.1711.19/1.20}1.21{1.221(1.241.25(1.26{1.28{1.29(1.31 1,32 001.34 {1.35
110 15,784 1.17(1.1811.1911.2111.2211.23(1,251.261(1.2811.29 11,31 11.32 11.34 1.36 1,37
112 15,225 1.1811.19{1.201.2241.23]1.25(1.261{1.28:1.29(1.3111.3211.34 1.36 1.37 1.39
114 14,696 1.18{1.20{1.2111.2371.2411.2611.27131.29(1.3011.3211.341.3611.37 01.39 1.41
116 14,193 1.19(1.2111.2211.2411.251.2711.28(1.301.32141.34{1.35(1.3711.39 {1.41 .43
118 13,716 1.20(1.22;1.2311.25(1.2611.28!1.301!1.32,1.3311.3541.3711.3911.41 .43 [1.45
120 13,263 1.2111.22/1.24/1,2611.2711.2941.3111.33]1.3511.3711.391{1.41 1.43 1.45 {1.48
122 12,832 1.22]1,23/1.2511.2711.29{1.3111.3211.341!1.3611,3911,41 11,43 1,45 1,48 1,50
124 12,421 1.23{11.2411.26{1.28/1.3041.3211.3441.36(1.3811.4011.4311.45 11.48 }1.50 1.53
126 12,030 1.23/1.25/1,2711,29{1.31(1.3311.351.38/1.4041.4211.451{1.47 {1.501.53 j1.55
128 11,657 1.24(1.2611.28(1,.30/1.3211.35!1.3711.39(1.421!1.4411.47]1.491{1.52 j1.55 |1.58
130 11,301 1.25{1.2711,29{1,32)1.3411.36{1.3911.41(1.44{1.461(1.4911.52 11.55 11.58 {1.61
132 10,961 1.26/1.28(1.31(1.3311.35}1.3811.4011.43[1.4611.4811.5111.54 j1.57 1.61 |1.64
134 10,636 1.27/1.30/11.32[1.341]1.3711.3911.421.45]/1.4841.511(1.54(1.5711.601{1.64 j1.67
136 10,326 1.28/1.31/1.33!1.36{1.38{1.41/1.4411.47!1.501(1.5311.56]1.601]1.63 |1.67 1.71
138 10,029 1.30/1.32/1.3411.37/1.40/1.43/1.46{1.49/1.52(1.55(1.5911.62 {1.66 [1.70 |1.75
140 9,744 1.31]11.33/1.36/1.39]1.4111.44[1.4811.,5111.5411.581{1.62(1.66 {1.70[1.74 [1.79
142 9,472 1.32}1.3411.37/1.40/1.43{1.46/1.501/1.53[1.57/1.61]1.65(1.691.73 [1.78 {1.83
144 9,210 1.33]/1.36!1.39/1.421.45(1.48]1.52]1.55!1.591.63]1.68(1.721.77 i1.82 {1.87
146 8,960 1.3411.37(1.4011.43]1.47}1.50/1.5411.5811.6211.6611,7111.76 |1.81 .86 [1.92
148 8,719 1.3611.3911.4211.45/1.49(1.52!1.56(1.60(1.65!1.69(1.74}1.791.85 .91 1.97
150 "~ 8,488 1.3711.40[1.4311.47{1.51]1.55/1.5911.63}1.6811,73]1.78]1.83 11.89 1.95 .02
152 8,266 1.3811.42{1.45]1.49;1.5311.57[1.61/1.661/1.7111.7611.8211.87 1.94 2.00 .08
154 8,053 1.40{1.43{1.4711.51]1.55{1.59}1.6411.69]1.7411.8011.8611.92 [1.99 2.06 R.14
156 7,848 1.4111.45/1.4911.5311.57|1.6211.67(1.72]1.7811.8411.90(1.97]2.04 12,12 2.20
158 7,650 1.43[1.47/1.51/1.55}1.60{1.65[1.70{1.75/1.8111.88}1.94[2.02{2.102.182.27
160 7,460 | 1.44[1.48[1.53/1.5711.62]1.67,1.73]1.79[1.851.92(1.99}2.07[2.16 {2.25 .35
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Pc = Pcl/[1 + Bd] MOMENT MAGNIFIER 'S’ 6'-6" COLUMN (CON'T.)
F'ec = 4,000 pai & Ec = 3,834 ks; Pul = (Pu x (1 + Bd))
Pul | Pul | Pul JPul | Pul [ Pul | Pul [ Pul] Pul | Pul | Pul | Pul | Pul | Pul | Pul
Klu PCl 1600170011800 {1900 {2000 |2100 |2200 {2300/ 2400|2500|2600(2700 {2800 {2900 (3000
(ft) (Kips) 5 8 8 8 8 8 8 8 8 8 8 s 8 ] 8
162 7,277 1.46/1.50{1.55{1.59}11.65]1.70{1,7611,8211.8911.9612,.0412,13 12,22 {2.32 12,43

Maximum kly value=162.5 that may be used on 6'-6" column.




	Home Page
	Section Title Sheet
	Index 1 Aug. 1986
	Index 2 Aug. 1986
	E10 Nov. 1968
	E11 Nov. 1968
	E12 Nov. 1968
	E17 Oct. 1977
	E18.1 June 1982
	E18.2 June 1982
	E19.1 June 1982
	E19.2 June 1982
	E19.3 June 1982
	E19.4 June 1982
	E20 Aug. 1975
	E21 Nov. 1968
	E39 April 1973
	E40A Nov. 1968
	E40B Nov. 1968
	E40C Nov. 1968
	E40D Nov 1968
	E40E Nov. 1968
	E41A Nov. 1968
	E41B Nov. 1968
	F1 April 1976
	F2 April 1976
	F3 April 1976
	F4 April 1976
	F5 April 1976
	F6 April 1976
	F7 April 1976
	F8 April 1976
	F9 April 1976
	F10 April 1976
	F11 April 1976
	F12 April 1976
	F13 April 1976
	F14 April 1976
	F15 April 1976
	F16 April 1976
	F17 April 1976
	F18 April 1976
	F19 Sept. 1977
	F20 Sept. 1977
	F21 Sept. 1977
	F22 Sept. 1977
	F23 Sept. 1977 
	F24 Sept. 1977
	F25 Sept. 1977
	F26 Sept. 1977
	F27 Sept. 1977
	F28 Sept. 1977
	F29 Sept. 1977
	F30 Sept. 1977 
	F31 Sept. 1977
	F32 Sept. 1977
	F33 Sept. 1977
	F34 Sept. 1977
	F35 Sept. 1977
	F36 Sept. 1977
	G1 Aug. 1986
	G2 Aug. 1986
	G3 Aug. 1986
	G4 Aug. 1986
	G5 Aug. 1986
	G6 Aug. 1986
	G7 Aug. 1986
	G8 Aug. 1986
	G9 Aug. 1986
	G10 Aug. 1986
	G11 Aug. 1986
	G12 Aug. 1986
	G13 Aug. 1986
	G14 Aug. 1996

